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  Laser cleaving is a prospective technique for separating a wafer or a thin palate of brittle materials such as glasses and ceramics. In laser 
cleaving, initial crack is necessary for crack propagation theoretically. In this study, the fabrication of a groove at the surface of sapphire 
wafer by a pulsed laser beam is proposed as an initial crack for the laser cleaving. The influences of laser condition and specimen size on 
cleaving characteristics are investigated. The cleaved surface is evaluated by the measurement of surface roughness with a 3D surface 
profiling system. As a result, the trace of groove on the specimen by CO2 laser beam irradiation made it possible to cleave the sapphire 


































































































Fig.1 Phenomenon of laser cleaving 
Table 1 Experimental conditions for laser cleaving 
Fig.2 Experimental setup 
for laser cleaving 
Fig.3 Image of groove 















Wave length [mm] l 10.6
Irradiation mode Continuous wave
Laser power [W] Q 3.0~9.0
Defocus [mm] df 0~2.4
Beam diameter [mm] d 72.4~599
Energy density [J/mm2] P 2.67~16.57
Specimen Sapphire wafer  (c-plane)
Groove depth [mm] 15
Width of specimen [mm] a 24~0.50
Thickness [mm] t 150











Pzの変化を示す．試料幅 aが 2mmまでは Pzの大きさに大きな変




















































































1)T.Ueda, K.Yamada, K.Oiso and A.Hosokawa : Thermal Stress  
















































(Width of specimen : a=0.50mm, a=6.0mm) 
Fig.9 Propriety of laser cleaving 
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Fig.8 Image of wafer after laser cleaving 
(a=0.5[mm], Q=5.0[W], d=292[mm], V=5.0[mm/s]) 
Fig.10 Image of cross point after laser cleaving 
(Q=8.0[W],d=402[mm],V=5.0[mm/s]) 
(b) Cleaved surface 
  V=5.0mm/s 
Beam diameter d [mm] 
Fig.5 Image of damaged specimen 
(a=0.5[mm],Q=9.0[W], 
d=292[mm],V=5.0[mm/s]) 
Fig.4 Variation of surface roughness  
with width of specimen 
(Measurement length : 3mm) 
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Fig.6 Variation of surface roughness  
with laser power 
(Measurement length : 3mm 
Width of specimen : a=1.0mm) 
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